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Introduction 1
Digital GllM cellular telephones transmit
on the 900 MHz band (89(}--915 MHz),
Digital information is sent in bursts of
577 lIS duration with 217 bursts per sec
ond. Thispulsed transmittingmode <mui
mum 2 W peak power) ia in tum yielding
pUlsed currents in the phone and battery
pack. Thellle pu18ed currentl!l can reach
peak values of approximately lA and cor
rospondlngpulsedmagnetlc fteido orep...,
duced.

Methods 1
This study involved two models of digital
phones here called unit A and B respec
tively. 'The magnetic flux densities were
measured one-dimensionally using an

The Battery Current

Emdex II in.trument which gives trua
rms readings in the range 40-800 Hz.
The measurement points were distributed
throughout the front of the phone at two
distancel1l from the phone C81!!Iing (1.6 and
3.0 em).

A calibration check of the Emdex 1I in
strument proved the documentation to be
incorrect regarding the frequency re.
sponse. The idler is &tcep at the lower C\lt
oIT frequency with -3 <Ill at 40 Hz. At the
other end the filter falls off slowly ft'om
800 Hz reaching -3 dB at 1.4 kHz. At
2.5 kHz the flitar pas.es -6 dB.

Many magnetic flux meters are not. suit
able for measurements of this kind. 'The
pulsed microwave. can fatenero with the
electronics of the instrument and caute
erroneous readings.
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Figure 1. The 217 Hz current was picked up from un/I B using a current probe
(Teklronlx P6021) and displayed on an oscilloscope. The lime scale used is 5 IUS per
divisio71.
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The Current Pulse
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Figure 2. A close up view of the current pulse. The time scale used is 200 tts per
division.

Results of the Measurements
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Figure 3. The phones were measured during three different calls alld the mean value
was calculated at each point. The figures ill the picture above refers to the nns value
of Ihe magl/etlt flU!< den.:;ity (in /IT) at the dislance /.6 ern. For ullif A the values
dropped on all average f.4 r;mesas thedistalJce wa.r illcreasedfrom 1.6 to 3.0 em. For
writ 8 the corresponding drop was 2.3 limes. According to the calibration of the
in.st1'llmeJ1ts usedandafrequency analysis ofthe recorded current, the rms reading is
approximately 90% a/lhe "true" rms value (c01uicleringjrequellcics up /0 5 kHz).
Since the diglral pulse only constitutes 1/8 ofthe total trallsmittillg time, peak values
would reveal additional illformation of the magnetic field. Peak values would be
approximatel)' 2.9 times ldgher ,lrell tile nns values ill the figure abOl-'e.

2



IIIJ!J U{ Ui! U7,1? .. 888 471 4771 p.4

. C_~~~etors Review 1995. Po,~st::e::rP:..:.:::34::..... ~_

Introduction 2 Methods 2
Battory packs for ~Il u!ftt telephones are
in general designed to be compact and
IighL weighL, not with low magnetic fields
in mind. Unfortunately this has led to
battery packs with current loops yielding
relatively high magnetic flux densities.
A simple rewiring or three commercial
battery packs showed that it is possible to
greatly reduce the maguetic flux densi
ties with aimple means.

Thia study involved tbne models of bat
tery paw. The magnetic flux densltie.
were measured using a Bell 640 Incre
mental Gauss Meter. A resistive load was
connected to the battetie. and acljusted 10
yield a DC current of0.5 A. The magnetic
flux density was measured one dimen
sionally (perpendicular to the plane ofthe
ballerypaw)al a di.tance ofl.O ern from
the batteriee:.

Measuring the Battery Packs
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Figure 4. In orderto see howa simple rerouting ofthe wires affectedthe magneticflux
density the DC magneticfteldfrom the batterypacks was measured. The measurement
poi"'s werediJtribUledaccording to the aboveflgure ata distance Of1.0 emfrom the
batteries. The basic idea was to get points in the middle of as well as between the
cumllt loops.
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Rewired Battery Packs
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Figure 5. In all attempt to eliminate the effecrs afthe currem loops the battery packs
Were rewired. The new wiresfollow the current loops hence canceling out much althe
magnetic fields emanating from the loops. The above figure shows an example ofa
rewired battery pack.

Results of the Rewiring
A simple rewiring reduced the magnetic
fields from the battery packs by 3-4 time8
in the middle of a loop and by 8-26 times
botween the current loops. The:le figure8
are .1lot intended to be precise measure
ments of the magnetic fields from battery
pack. Still they show that alot can be done
to reduce the magnetic fields from the
battery packs by simple means.

Discussion
Since supply currents in the circuit board
and bo.ttcrypack can reach peak values of
approximately 1A, turrent loops can gen
el'l:ll.e subnantiaJ magnetic fields. A sim
plo rewiring of the battery pack would
greatly reduce the magnetic field,.

The highest nns value ofthe tested phones
was 1.6 pT, produced by unit A Accord
ing to the calibration this would be ap"
proximately 90% of the "true" rms~value,

hence the "true" rms-value would be
1.8 pT. Thi, yield, a penk value of5.2I'T.

A
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